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Abstract of JP2003155316 

PROBLEM TO BE SOLVED: To provide a polymer compound simultaneously and fully meeting the 
questions, problems and demands for ionicaliy conductive polymeric materials for polymer cells or 
proton ica I fy conductive polymeric materials for fuel cells, and to provide a three-dim ens ionally 
crosslinked polymeric material using the same. SOLUTION: This polymer compound is a copolymer 
comprising recurring units of general formula (1) (wherein. R<1> is H or a saturated hydrocarbon 
group; R<2> is COO or the like; R<3> is a saturated hydrocarbon group; R<4> is H or a hydrocarbon 
group; and m is an integer of 1-50) and general formula (2) (wherein. Q<1> and Q<2> are each Si. Ge. 
Ti. Ce, Hf, Te, Sn or Zr; R<5> is similar to R<2> ; R<7> is a hydrocarbon group or may be absent; at 
least one of R<8> to R<12> must be present as OH. an alkoxy group or phenoxy group; n is an integer 
of 1-50; and k is an integer of 1-5). 
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ncwm.m ■ hh^f^js. ■ *$HF*»«ttf>w«L mm 

[0027] ^Wcnnft^itism. -tZhio. ftft-^ 

mt. mkvyistiumizmizXr.xmmz^tfL-tzz 
**^w«*i± ■ a*tt^*7>- 

Mtmt<D;^yx*!§%lz®\W$-&z ttfTZ h 
[0028] -t=3r^*>. ^H^ft^-ft^ti, ±j& 

Lti-ma; (DRV (2) zti^tKvmomL&mz 
mtiLL'&h 2fma±.<vn&&*: s-v-zmmk lx? 

[0029] zaXoKc^S-r-bLXlZTii-fBtf. 
(5) RV (6) T'^?fLi.r^ll^-bX(iy^^y 

[0030] 
Utl 31 
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,13 



CHjj 



R' 
I 

=C 
I 

c=o 



l_ 



0-(-R^ — O-) — R 4 



,14 



(5) 



[003 1] 
[<kl4) 



CH 2 



I 

c= 



,10 



Lo-e R 'v-fsi-o)__si-F 



,12 



(6) 



,11 



[0032] ^ty^mftTitSmZ. Z<7>£ ?%2m 

m<n*z y^-^m^^itx-a^. m^wmmrx/ 
[0033] m&mmt txit. ^y^-Rt/^m- 

tsw&mmimi hz h . 

[0034] w&mmt Lxa. 7^n^t:ei 

[0035] — »* ( 5 ) -Cq%$il&%y7— <0Sg«O 
0. 4fc. aK^^-O^UfctBOWiikfcJ: 

ft£ ( 5) T-^$fii»*yv-CfcViT, Kfr*:*'.Jrf 

[0036] — «iC ( 6 ) ■esaft.**,'-?— oye/wt 



[0037] HH* ( 5 ) TSSSfli^yv-fcHK* 
( 6 ) X'7f;£tl&*:S-?-b<0*:!l-mi%flzm%.2tl 

-r. fow&mu£X'-&&*iffcX'$>&w. mwt. mm 
imvMMtmiigzmmzm&z^&tzMzit-w&i 

(6) TmZtl&^S'f-Wl'tt ( = f (6) )/ 
{( (5) ) + ( (6)]} )«0. 0 0 1-0. 

T* 9 . £ > X £ t & fctf>tc(i 0 . 0 5 

-0. 2tfWiMX'foh. 

[0038] *WRcr>m>ft"?-tt&m±. VfrYMm* 

vhztizj:*). E&TmrnmftTtfmt^-zzktfX' 
ttiyh. ^m^m^it^^mm^mmiz 
mmt. z tn,zY>uy)URmmm t txmxttr/^ »j 
*®mzm&mn l . z com.-^ *tmct h ztiz*^ 
xE-Wtmrntezmm-t •& z t vx-z & . 

[0039] i^T«ffl*it**J»4*aHB<Ofl5*HHt 

^zmMzvzm&mmx-btiimizmfezti-r. 4 

[0040] vtwMm szj&iz&mzti&K&tm 

^izft^tix^&YJuyjumsfw&x-htiimiz 
mfezn-?. tti&mL%<xi>£^fiK mmx<Km 

zwmmzti&imii^immk^izwffl&zx' 
zzmmtfxvifti^. Mti£. mst. rk. mm. 
mm. T>*-T%k'<7)*.®mzmf&zktfTZ&. 

[0041] YJUrfrmmSUibi'tT? te<Kta%gkmi. 

Bu&izmfrhTJU^^isv. fm<r> : ti\>Mzji~>xm% 

&£fm-ttitfg.i§LTX'i>$mK&Zit& z t immx- 
hh. mz^ r/i-^^isFwm&izttLxo. oong 

tiif3mux?ii&x'h&. Tjua^isvmmizttLx 
0. oi~o. lm^eom^imaL^ 40— 8 or 

[0042] *«WojS^Hfc^Hi*y*;py;kRJEfc: J: 
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ztizx->x4* >mm& ztt^z&hzttfX'Zz,. 

x mmximm-t & mmnx-hftimiz m%. £ ft* *\ 
mm. *>i-*>-tLx. *.%**y. vi-v^* 
y. -f-bv^^^y. *WJ»4*yi,zi<mZft&T 
juto-tm^^y. WfcnatyJ^y. 
■i ry^-^J^-i^y. *x*x v^^yizit 
mfth?m*ii-*ym*. r-^yttx. a*-f* 
/ mm^^y. B^m^^y^m^fth^yyit 
mj*>. v>WM*y* &&mm*y. tt^Ty 
m^xy. W7 -/it**7&4*y. K? viV)ym4* 
y. A? •/-ft:bBK3r>\ mMJxyizKmzft&x^ 
tfytk-ixy. bvyjwtmfyxjufrywtfj-yiz 
ttMZftz>x)\,*yf&4*y. vmyv7>v*v*)V 
X-MJ s Y4*yt,zfmzft&4 s Y-4*y. hi) 

*£ixS */^:r -3T ytc Z*mih z t tfX'Z . JJR 
Utt y t r-jf yvafr&itfttz X -> T^jSSft Sis 

[0043] *«^)75«^Hfc^**V^yyPRJ6fcJ: 

*)%mw*mm-h$k<mm\i. mmvxi>L*<x^ 
m&^\,zms^htzih\z\±mm:®m L^aa* 

yvkj^ras* mm L^mux-hftumzm^ ti% 
fo7?h >-t«*$ ixs 5 9 v ym. m±um 

mz&VZ 2 amXh Sr &M<7>m.^itX'^ Zfttz&^r 

mmtmjzzt&x'Zh. 

[0044] 

[004 53 (HSfifl^DPo l y (PEGMEMA-c 
o-MPMS) (^iOCf-Ui^^^. 5, MP 
MSM1 Omo l %) 

m-smmmzffli&mt lx 2 . 2 - -tyvx hv? 

fDzh'j/i.) (AIBN)fcl. I 5 gSOBtO. S 

*r^=fv^-cB»L.fc». ^v-tfy^ 1 00 

mLjDi.TAI BNSrJSff- SFJBS-frfc. Cint^df^ 
X^y^gyirfM. ST-Jb&tfUX^UV'T'yn- 
;^f-yUx— r/^^^yw— h ( P E GMEMA4 . 
5) t>^^'jD^x/oe;^'J>h^7y (M 



PMS) Jffimi 9. OraL. 1. 8mL-r-?flD 
X, 6 0r{CjP^L^*<<?>4 8B#^li^-$-«r^. ££>{£ 
-?-<0f&. M*iSJ££ 7 O-Ctitft 2 4 B$|SM-£RJ££ 

[0046] »&3h*«^yS»ii*fcH*-«6fll • <* 

a«s«a»fcj:r>-ca^4iia!i*iiiJRLfc. jrs 

{±2 2. 5 7gX'hr>tz. ZtlZ-yjU- A-$i-i/3 
y • ;n7^57^- (GPC) T-^-flfLTtti^, 
^U^^l^^Stl-^vr/P^-C-lgC^^i ( M n ) 
= 6500. Sfi^^S/iW^^J: (Mw/M 
n)=5. AOX'h^tz. 01{wGPC?§ttlfti85r* 

[0047 ] (HS£#J2)Po 1 y (PEGMEMA-c 
o-MPMS) (3r^^Xf-P>Ti^a^4. 5, MP 
MSM2 Omo 1 %) 

M-&itErttClBi&Wi: LT2. 2' -TVVAUV? 
fn^h'J;K (AIBN)J-l. 20gfi9JR'9.M 
^jmZTiVzfytfxx-W&LWk. *<.y*£y* l o o 

mLjD^TAI BN£M¥-J§fl¥£-«:. ZtllZttis 
/M^U-f/W^^yiz-h (PEGMEMA4. 

5 ) t^^^'jo^^-rntvi^h y* v^i/is^y (m 

PMS) Sr-fix-ritl 9. OmL, 3. 9mL-TojD 
6 0X;(C75PS!iL=5r*^4 8Wfram^^. Stt 

tvm&m.* 7 o-ctc±(f 1 2 4 B$fflm&Kmz 
[0048] m^ixKm&£&mmtew.mx'<$w ■ « 

{±2 4 . 9 0gtl»-3t. Clix^y^ • A-$i-y 3 
> • ;D7h/57^- (GPC) T'^L^fci-?.. 

x^-u ymm^yy/mmx'^^^m < m n > 

= 6600. SS^^g^R^^a ( Mw/M 
n)=7. 99X'$>->fz. 

[0049] [HSfiCT3)Po 1 y (EGMEMA-co 
-MPES) (MPESM50mol%)<^S 
fi£is!mi*J{cifJ«r3<Ji:LT2, 2' -TY*:x(4V7 
f-oxh>j;u) (AIBN)SrO. O3gi9K0.fi 

LSDtTA I BN£J?9f • imZlttz. Zft.lZX.j-Uy 
y<)zi-)V*1~)VX.-n-)V*99VV-Y (EGMEM 
A) fc^^^DD^^TahVUhUxhdE-v-^^y ( M 
PES) J Zft^rft 1 . 4raL, 2. 8mL-roJn^.. 

6 oxnzmmL%tft> 4 8^sa^$-*-i.- 1 ic± ^>t 

[0050] ztiZ-yji- ■ A-ii-y 3 > • ?o?h 
/77<- (GPC) T'^«fL/ii:^^. ^'JXfl/^ 
S^^ryHftdSlTta^FJ^HFa ( M n ) = 2 9 0 0 
0 . a>7^7fi/ftT^?S ( Mw/M n ) = 
2. &7X'h->tz. 

[005 1 ] dgJSPiJ4)Po 1 y (DEGMEMA-c 
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!C1 6 



o-MPES) (MPESa«10mol%)(^S 

msmmftizffitf3mbLX2, 2- -r/t-x wyy 

+a=.h , J)l') (AIBN) 5-0. 09giW), I 

LjDi.TA I BN£8?# • ®MZtt. ZtllZiS^U 
y/'J 3-;Mf ;H-f ^ ? 'J 1/ - h (DEGM 
ema) txp^Vo^isy-aVjishV^h^is^jy 

(MPES) Z*tl?tl2. lmL, 0. 2mL-TojD 

%<m.. mmsis: i o-cc-Bf x 2 4 ftrnm-ZKifcz 
[0052] '&t>tii-zw.-&4nmimtemmx'<$%i ■ <* 

J42. 2 8gT'J>o^„ ;*ljy^-^-Si--/ 3 y 

• ;p7h/77^- (GPC) X'fi-mLtzbZZ. X 
u xf i/yi*tyr;HSSttf (Mn ) = 
5400, n&^mm-MSW&mfti-m. ( mw/m 

n ) =6. 7 5T'&r>*;. 

[00 5 3] (H*fi0!l5)Po 1 y (PEGMEMA — c 
o-MPES) (**->X.1-U>¥&>mg:4 . 5. MP 
ES«1 Omo l %) O^fiS; 

S^M^t^^Jt LT 2 , 2 ' -TVt'X (>fV/ 

fD-h'j/p) (aibn) so. i2gaoixo.a 

^fl£T/i^>-#xTffi3iL*:m. 'O-fefi'fc 1 Om 

LflDxTA I BN£«# • mMZtt. ZtllZ**isX. 
if- U y^mMtf 4 . 5 "£'£> !>>i? U 3-*j-\sV7 V a —)V 
^f;H-f;M^?'Jl'-h (PEGMEMA4. 
5) t*?7 , Jv*i'7'vt:)l'h<J^h*ci>>is'7> (M 
PES) Sr-Hx-fill. 9mL, 0. 2mLfoJll^, 
6 0X;tcM*L£rt^4 8l$ISm££i±*:. 
1k. M&iM&Z 7 0*CK±tf T 2 4 ^S^R|E$-fr 

[0054] f#^ft^S^±^fe{S?gf*^T^» • & 

mz&. mz&mzi^xmiz&fmzmi&Lti. nxa 

• ;n7h/77<- (gpc) T7>WL*:i: * 
vz.i-uymm-vyTtm&xnytWf-s. (Mni = 

6 8 0 0. ffSV*£»?ft/&¥*5*H4l ( Mw/M 
n)=6. 60T'ft-?/S. 

[00 5 5] (lllfiW6)Po 1 y ( PEGMEMA- c 
o-MPES) (^>-Xf-Uy^iJ%ai^8. 5. MP 
ESMl Omo 1 %) Oy&ft. 

msmmmzmtemt 1x2, 2 - -r/tx < ^ y y 

j-a-bVJU) (A I BN) £0. 27 g;S93X9. fi 
^fl£T;t^y#.XTSglL*:f£. ^>"-fcf>-£ 2 0m 
LtiVtXA I BN5rj£# • ZtUZ**^ 

^-uy^mMA { 8. 5X'hhxv^vyyv-3—)v 

jt^-jUZC— r;W^7'JU-h (PEGMEMA8. 
5) fc^^yo^TohVUh'JxI-.^j^y (M 
PES)ifilf<X4. 6mL. 0. 4 m L^OflD;*.. 



6 0 'Clzm^i V%tft> 4 8 ttfflS-&S*fc. $ fc*«0 

f*. Ate^asj^s- 7 o-ac±if t 2 4 vamLisKmrnt 

tz. 

[0056] '&t>titzm££&mmfammxti;gi ■ m 
mmsmizj: ■oxm&iktfmzmw. Uz. jrs 

{44. S&gX°h->fz. ZftteViV • A-ii-y 3 y 

• ?n7h/57-(- (GPC) T'-ftiTr L-tz bZ.'b. X 

^x^ymm-yy^nxwi^mt^ (Mn) = 

12 0 0. M¥%ft^a/&¥*itfHf a ( Mw/M 
n ) =1 . 9 OTfcofc. 

[00 57] «W7)Pol y ( PEGMEMA- c 
o-MPES) (:**^X^>-¥*DgBl8. 5. MP 
ES«20mo 1%) £D^« 
fi^SrttiateS'Ji: LT 2, 2 ' -7/t'X <>f V7 
f-o^hD/P) (AIBN)SrO. 12gfi9BX9.S 
^fcrt£T/W:/y#.XTB8IL*:f&, <y-fe>5-10m 
Urai.TA I BN£JStfP • iSJSStf*:. ZtHz**i/zc 
<f-vy*mi&&tf& . 5t*J#!/xfW^'J3-^ 
;rff-;kX— 'JU— h (PEGMEMA8. 
5) t^^7l)D^y7oe;l/M;ib^?y (M 
PES) Jr-^il-Ffll . 8raL, 0. 3mL-?^Mt. 
6 0°C(3^L.^^4 8^S^-$^:7t. 

JmRiSffiSr 7 CCfciff T 2 4 ^Sfi-&^^-ti- 

fz. 

[0058] &t>tit:n&$i5&.mmft&mxi<!;w ■ m 
samt, m^mz£-?xn.-&&.imt£®w.Ltz. ms. 

«2. 2 3gT'£>o7t. Z.iXkf)V - A- = x-y 3 y 

• ?D7b/77^~ (GPC) XttmLtztZ?>. # 

'jx^uymm^yy/mnx-mw-im^A (Mn) = 

2 10 0. fifi^^ft^fi/gSC^^JH^fi ( Mw/M 
n ) =2. 1 3T&->*:. 

[00 5 9] (H5£fll8)Po 1 y (PEGMEMA-c 
o-MPES) {ttisX.^U>¥*m&8. 5. MP 
E Sffli£4 0 m o 1 % ) <D^J£ 
fi^BrttclH^Ji: tT2, 2' 
f-uxbU^) (AIBN) JO. 15gfi0K0.M 
^rt£T/t-:J>#.XT'E8ILi'if&. <y-fe*v5r 1 Om 
Ljni-T A I BN^rfiSff • iSMZittz. Ztllz**>>x. 
^Uy^teom&tfS. 5Xht^)^\yy^^a-)^ 
*1-fl,^—7-)l>*?'7V\s—b (PEGMEMA8. 

5) fc^^^'jD^y7Dt^hyxb*yy7y (M 

PES) &-£il-mi • 8mL. 1. OmL-roiDi.. 
6 OT^jD^L&tf^ 8^S«-&?^c. $ /otc-e-co 
f£. iQ^iSJ^Sr 7 0-C(C±(f T 2 4 H$6MteK)6£-& 

[0060] ff^^a^^js^Ki^M*^^ • m 

J42. 7 3gT'J>-?7t. dilSrir'yU • A-iX-y 3 y 

• ?07t-^77-f- (GPC) T-7>«fL3tti^. 

v x?-i>ymmy-yT/i>®»x®.¥im?m (Mn) = 
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2 8 0 0. fifi¥«37^fi/i5c¥£j7H^fi ( Mw/M 
n) =2. 3 9X'for>tz. 

[0061] (HJfc£FiJ9)Po 1 y (PEGMEMA-c 
o-MPES) (;t^x^y¥i%iWI2 2. 7.M 
PESiSlOrao 1 %) CDllrjS 
*-^Srt^^Ji:tT2, 2' -TVb** (4 7^ 
fo^HJ/l-) (AIBN)5:0. 17g49K9.fi 

ujd^ta i BN^mif • mmz-tti. £*uc**s*x 

^Mf/PX-f^M^^'Jl'-h (PEGMEMA2 
2. 7 ) b*?7 Va^^yt3\ftUh l Jx.h^^->^> 
(MPES) £-£*i-e:fc.3. 31 g. 0. lmL-T-?JO 
6 0 < CtcJPiftl,^* { 4>4 8^Sfi-&$-^7t. 

*wf£. anMa^^7 0x:(c±(fT2 4^a-^K^$ 
[0062] t#^>ii7ta^fi&!Hj{i^g«-c^» • m 

• ;o7h/57^- (gpc) -c^-WL^tc^. * 

Uxf-l^>^-9->7VP^T-^¥^- ; Ffi (Mn) = 

2900. ms. s ?-2tft i ¥-&/%wmfrf-m. ( mw/m 

n) =1 . 0 2-CJ>o3t„ 

[00 6 3] (HISCT1 0)sol-ge ISCi^Po 
1 y ( PEGMEMA4. 5 - c o -M PM S 1 0 ) CD 

mmmmm 

+r>7Hffl,ZPo 1 y (PEGMEMA4. 5-co- 

mpmsi o) im&w (mmmu) «th7b no 

77V (THF)IS(56. 0wt%)£l. 69g 
M9K9. ZtllzO. 5 0mo l/L<7)Jg&*ig?££ 
0. 0 2mLjDi.. MiSTX'SHf • M^Ztt. d^lS 
Sr 3 c m x 3 c mCDJ&mLlZtfi L2=* . 6 0 TTC 

1 2mmmL. z<rtkz h\z 1 o o-ctt i 2mmm 

[00 64] (HSfctRJl l)s o 1 - ge imizX^T-h 
7Xhdfyj/7^ (TEOS) ([TEOS]/ [MPM 
S] =0. 5) ttPo ly (PEGMEMA4. 5- 
co-MPMSl 0) gilgJitOPii 
tV7;Hi(:Po 1 y (PEGMEMA4. 5-co- 

mpmsi o) &m&& (tuifiwi)) 

*Bt(20. OwtJ^ltfh^xK-z^ydEO 
S) Z%1\?1X2. 30g, 0. 02gfi91X9. S4> 
fcCitfcO. 0 5 mo l/LOiggN^JaSrO. 16m 

c m X 3 c m<7>f£J£3?t::siE . 6 0 *CT' 1 2 B$HKJ0 

!RU 4>{c l o o-ctt- mMsmkthz 
ttz£r>x$mwk*®tz. 

[00 6 5] mmmi 2) S o 1 - ge \ mzxhj-v 

7XKyy5y (TEOS ) ((TEOS]/ [MPM 
S] =1. 0) tlPo 1 y (PEGMEMA4. 5- 



co-mpmsi o) 3MiJ«<7)tSSi» 

■*?">'7*/PSSlCP o ly (PEGMEMA4. 5-co- 
MPMS10)*l^ft ((ggftffll)) (D3Z?S-fUm 
m(20. 0wt%) J:fN5xKyy7y (TEO 
S) J-eiim2. 30g, 0. 03gfi9IX9. S£> 
i,ZZtLl,Z0 . 0 5mo l/L(7)tgK*?gSE$rO. 22m 
Urn*. a&TTlfK* • .I<D;&lEfi§i6£ 3 

cmX3cmcr>mmt l zm.L&?t-. 6 0X:T-12B$mB 

& t . -e<7>f££ i o o-cTT'-^msi2»-rs £ 
tizxixmmmz'&fi:. 

[0 066] mtmi 3) so 1 - ge l&^.ti.xh 
7XHifyy7y (TEOS) ([TEOS]/ [MPM 
S]=3. 0)#tPoly (PEGMEMA4. 5- 

co-mpmsi o) mmm<?>m$L 

yyyjlMlZPo 1 y (PEGMEMA4. 5-co- 
MPMS10) Sffi^ft ( (*S6« 1 ) ) <r>3L9J-)\,m 
?S(20. 0wt%) N7XKyy7y(TEO 
S) Z*tl?tl2. 30g. 0. 10gS9K9. 
tdftfcO . 0 5 m o 1 /LWSK?*?§?SS- 0 . 2 2m 

unii. ^fiTTia** • zcom^mm.* 3 

cmXScmWJ&^StcsSLSi^. 6 O^CC 1 2Bm&D 
I* L . -e<Df£$ 4>fc 1 0 0'CTXS&ffl±1&®-fZ> CI 

tizji^xsmmzntz. 

[0067] (HIMl4)so J - ge lSCt&Po 
ly (PEGMEMA4. 5-co-MPMS10) • 
p^Je^K'Jf-^A ((L i + )/ [-O-] =0. 30) 

t^HtPoly (PEGMEMA4. 5-co- 

mpms 1 o) xm&foe)^-? ; -ivmwi ( 20. ow 

t%)£2. 30gfi9JR9. ^flfcaWK'Jf-^A 

$:o. 2 0gaoi.. mnzmn L*&t>®Mmttz. m 
mmmv^^^^zmmLtz^k. 0. osomoi 
/L^mMm* 0 . 1 o m lsdx. . ms&Txun ■ 

ffi$m. 3- 3kPaTt5^«Ut3craX3 
cmcO^MtCBSLii^-. 6 0*C-r-14^JP*L, 
<0f££ £>l:: 1 0 0iCTT--^«BEI2M-rS ItCio 

[0 068] (HiS^l 5)sol-ge lftlCi^Po 
ly (PEGMEMA4. 5-co-MPMSlO) • 
jSSJgKUf-^A (CLi + ]/ [-O-] =0. 15) 

tV7/Ht:Poly (PEGMEMA4. 5-co- 

mpms 1 0) im£>fa<r>x.9 y— >umWL ( 20. Ow 
t%) £2. sogfiOKO. zmzimmmo^^ 
sro . 1 0 sunt, mnzmn L%tft>mtgztt. m 
mmmvfy^tf^izmmLtztk. 0. osomoi 
/Lnmwtymmz 0 . 1 0 m lmi . MiSTm^ ■ 

^HSJt^ 3. 3kPaTT-5^^L^3cmX3 
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c mnjSjmtzm 6 0*CT' 1 4 WflSJM* L . * 

x$mm*mz. 

[0069] immmi 6)so I -ge l&di&Po 
1 y ( PEGMEMA4 . 5-co-MPMSl 0) • 
jgSfgK'Jf-^A ((Li + )/ [-O-] =0. 07 

tV/yUCPo ly (PEGMEMA4. 5~co- 
MPMS 1 0) itfi^#^x^y-;^?g ( 20. Ow 
t%) £2. 30gS>m9. ZtUzmmStWWWJ* 
£ 0 . 0 5 gSni.. l?*HciSt¥L^A^?§»$^v:. & 
*35g& U AA^£(Cjgf|? L?tf£. 0 . 0 5 0 m o 1 
/L<r>W&*m&.Z 0 - 10m LjD*. . MSTT1S# • 

fflmi, 3 3kPaTX'5^-ra^.L7tf*3cmX3 
or..^tfcfmcSKUa». 6 0Trei4i5IBW»U * 

i o o °cTT-&&ffli&.m-t& ztizx^ 
[oo7o] mnm n)soi-gei ^ict & p o 

1 v P r? .r,MEMA4. 5-c o-MPMS 1 0 ) • 
U7i-)**rJ» ((Li+)/ [-O-] =0. 03) 

fyr;HCPo 1 y (PEGMEMA4. 5-c o- 
MPMS1 0) &m-&fc<7)^?S->l>mWi < 20. Ow 
t%) £2. 30g»9ffi9. dfKCii^K'Jf-^A 
5:0. 0 2gjn;i. m*lzm&L%tft>®MZltti. & 
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